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Abstract of JP 6140393 (A) 

PURPOSErTo achieve electrode wiring with 

improved electro migration resistance by forming a * 
recessed part with a specific pattern shape on a ift % $ 

substrate surface, forming a metal film on a T T 

substrate where the recessed part is formed, and ; — v- j/ J 
flocculating and isolating the metal film by heating j 1 1 

and then burying it into the recessed part. j ~ ~~ 

CONSTITUTION: An Si single crystal 1 1 with face j t 

orientation (100) is used for a substrate and then a L_ i 

thermal oxide film 12 is formed on the Si substrate 

1 1 with a thickness of 1 mum. Then, a wiring pattern - . - 
shaped groove 18 is formed using the light exposure * 0 i 
method and the ion etching (PIE) method on the } g j « *} g 

surface of the thermal oxide film. Then, Al thin film z r . r_ . 

1 9 is formed heating free on the thermal oxide film P* s l^L~if^^ 

12 by the AC magnetron sputtering method.; I ™^ SJMr " Ci - i -" 4.—-!^ 
Further, heat treatment using a halogen lamp is \ 
performed from the substrate rear surface for one I 

minute within the same vacuum as the sputtering L— — ~- — — J 

and Ai is flocculated and buried into the groove. 
After this, Al remaining at a wide region where no 
wiring pattern is formed is eliminated by the resist 
etchback method. 
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_t i; m z mt i&fomw t <o elj& i ppm 1 ft * ? e» ff^ 

♦ iffliWLft**^, ftlMUJ: »)1fflE£«RJ:«rE*#* 

a, mtenam-etttevtmiiam-t-bz. t owe* 

«R4rlWEE]«Kfflai&trXgi: Srff Lfc 
[IS** 3] *#*®KW5eo/<J'— 

ia»*®jai-*xfii:, «rEC3«w3Kiasii^:itrE*ft 

±H**R«:«flE-r*xei:, «rEGa«J£WO*#*lB 
±o&Mta««UR4t*Ifit, lWE&RRfm 
KfM £ fit i J&atfkR * 4I8t. ffiE&RR 

U a JSfcRftRj&'WJIM 3 ft ^ * * «HW L 4 A* 6 
CJ: »)iWrE**R*»*»*i*L*lttEia«tc«*jitf 

[IS** 4] 3fc#itH»;:iHi»*jgja-*-*xei:, DIE 
cnaswjgis a iife«rE*flt±u <b ^ ^ m i &9R 
t»*t*i8i:, ftEKsi^siRatffiua^aiffcR** 

R«r»*fl-R*L*l»EGfl«W^«: < t 
trXSt, «rE*l.*»R±lcS[*Ri:|B|-*RO»2 
*»R*iBflt-r*X8i:, ftfE* 1 &9R t WE* 2 * 
8MM»<b ft * ill * >< * — - > ^+ 4 Ig £ & If 3 * 

[f»#«5] WEHfflO|*3lH07*^«:< t 
llirEIH»JEW«>*ffSEBJ: •) »t»*i14* &< t4I14rfr 
9»*tai LfcM*#l -4E«<0****«»«jS 

»SR*iBlK-r AXfittf if^Mi LfcIS** 1 - 
4 ERO****«0»3l*fto 
[W#*7] *fEIHffl*JB*i-4Xfi«>«tc, 1WEC3 
«BOJB*S*Lfcaf#^ffiOA*i.tt*m±***xe«:tT 
o»*#glct L^:»*ai -4EHW>***§6«*>«ii 

-c*s>k «fEEi»janwatff*ffiw*t»*itt*iRj±s-** 

[II&B9] *#±H4R*><bft*»l*»R«:JBflE 
-f &Xgt, HE* 1 **R*EKej«Kfl:Rji*«J*3 
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*»)t*L*, *S B B B ff£Bi£-f &Xgfc, ttttASlt: 
WE» l->c»Rtra-*«w»2*»R*}B(Si-4Ifl 
t, «rE*l*»Ri:«rE*2*WR3>^4:4E«*« 

a= 

fig £ *ifc«lt R t , «rEGflSBU«»ai 

*&*tig t KrEia«K«*& * nfc#«*ftii> <b ft *> 

20 jas*Lfc»*Ri:. iWEKIffiKS«>&Siirt:«*ERfc 
RWSER^JB tt«S WW E* 
£<bl o#J|l|Sfl&RjJ»<blS;***4*fltJ: Lfc* 

j&ztitz mm tttiwm>mm k ^ a * n ^ e 

[3£<£<OSMifflft!&fyi] 
30 I 0 0 0 1 1 

ttl^-ffitL, i»03Q-y*a> (%Rft) Sr^^^-r, 3i» 

o^aiiw a# ft **#*«o*se» * ffM-r z> -h 
auwi-*,, 

[0 0 0 21 

40 [ee^<7)S?fi] cixiT-L S I WSffiE«l*tifi-t-«iA 1 
Sr±fiE«-ti-4 A I -g-£«rfflv», iS®E^«rJjDX-r 4 C t 
Uio-C&REttSrJBrtLTv^**. L S I OflWUfcH 
1 1 ft o TEIMB^E«RI¥*««'J^b L , SE^Offi^tt 

[0 0 0 3] E«W>«RteftT0>atH t Ltli, xi/^ 

3S^3!) f #Aejn-Cv^o A 1 t«i:koTJfflt*i:. 
xU? h D7^u-> 3 XiE^UiSti^ST-^A 1 

is^uas^L, a i awttiaftf 
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WWWlE-auJ: "9 A 1 BLW&WMW&l&z. ZiiZ^ML 
[0 0 0 4] i©£T4E*0«*ttftT«>M«*IKft 

7-;v^r-l± (1 l l) Ma*ft<>/h$v>o Z<r>tz*>^ A 1 

^w^-^ft/M-fc.S J: n \z < l l l > «±BE[p]«:^ 
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[0 0 0 5] **sa®tc^L < 1 1 1 > itSSElpHt-tti 

/hSv» (111) Mtm^^n ^tt^£ < x h u 

[0 0 0 6] L^L, < 1 1 1 > tt±K[6]l±jF-f <><7)CD 

{£#«>x/<»y * u >rst-A i *%mLtzm&. ARID 

i. attRifcofcA 1 liR^TttftttMTffiStc** 

L*v»afrKHt:*f*-4 < 1 1 1 > WlElnHtSr^fcS-ar-C 
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(111) SnoiltA&OffiSliBllEt: WfW-r« - t ^-e 
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#«■ «• am l £ EMn t- i±$s B B a e#^s#- < * 

[0 0 0 8] ftoT, fJ&L*: <fc -7 CH/^dv^ 

a*, e#r-iiA i m^wtommit&t 040, » 

B B B *£#£R|-CT A l K^-«>atix*±aE«-CJi«^-«>ffiS 
ri'jg^fK TBSffl-Cli^^-W^ft^'iec-So A \fc=f-<T> 
£2 li^jFTEaoHrSlUo K^OSflflifco 

[0 0 0 9] 4/-, X h -f yv-'s 3 A 

(5t-A i n^-o^ift^^ eis^/g^a*^ 

^ B B B t£* { H^U^/MSftl]te<7?fe B |tJT**4^'btf, t£ 
^i'-/3>i:»tUSttttti. 

[0010] L3»»L*i f ?», 

n-txr-li, A 1 R*«*i-*BRU < 1 1 1 > »Efr£ 
fiJ:S«:t6. @Atto (ill) ffirtic-feitara 
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SEHEWWtfToTUfcv**:*!), JgjfiSfifcA 1 Kit 16 
«i&ittt*[pJT-li < 1 1 1 > tt±E[S]*^-f-<>O<D^-c0 
E|SH4lift< > t fc-eoffirt-eii&ftAtfc* 1 ? > yAft 
LTt>4. ftoT, &*<7)A 1 EIRliiU^ h n 

JL<> E^7i s »f*lL^i-v»i:v^F n 1M7!» J *o^o 
[0 0 11] E*0&&t1B<i¥* R 

io -rE«ie*o«*!iww«u*t lt fcig-iseifb**** * ft 

tv>4. L^Liixf T-WA 1 a-fcE*-ei±ft«tfcffcK 

[0012] A 1 &0##UJt^fiffifitfc*mi±C u * 
^if*Li:<<, n bKfc&J * 

>y (rie) m<r>mt£ Yv 4 yx-i*mx.j)m 

A 1 <7)*-&T?fc5S@i y^->r^X(Of^Sl- J: t) nn- 
20 v* 3 > ^tja ;jtvn MH*** •=> fc 0 

[0 0 13] ifcRIfctt* * >i'yf>WlV't)B 
JS3ft4ffc#OE*lii!Mfc©E*ll-C*4*:*, *W»JB 
ASftiWIUHatil^affcXSt-JZ'Ri: L, -twfc* 

[0 0 14] ^*<0#^ B B B A i#^E^»it-e 

14, VniKIIR«:^EKl«i:E«(-AMA9I&A«:A9$« 
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[0 0 16] iWJ:o4|HJH*»*i-*fc*tz, 

x.l^W«r7°7^t Ltfi'/:S^ WI±A 1 tljfc^ti U 

[0 0 17] ^oTW^^^W^gfiilT-liE^f «r«tt 
LTltA 1 WIf Ltfcn^ 9tft±L, -f?y 

50 [0 0 18] 4fc, IS]— *«"C-/9r*JBflt1-*»^T 
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6 -f v V t ±m ERM izii g **J*ffcR*tt flti***^ 

[0 0 19] $ ibdESlOgHfflffcKi & &w>Eii&l-(±i§5 

er&Sl * mm s * o , t»> < -r * ogbft&K * a< i- 
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*st£* f eT-*-4 t v» -5 raa* f *o 
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-Cii-y-f->y'«'xm: 0 an-->* 3 >7i*ig.r. 4 i v> -9 

[0 0 2 3] SfcK, &*<^Ei&T-l±¥ffl14£it«1-4 
fci&<0Xg»<Diiira t v> o WR*, ¥fiS<0^jfc i: ^ t 

[0 0 2 4] fe#«0^Jf EUT-li, SMLtKJfHMftm 

Sr7gJ&-f 4 t J: Ott*tt* f *T 

se8Iihk JiSie^t-r^y'Pfl, hi^\t-fyyty^ 

[0 0 2 5] 3<bU, E&£««!:Sfc4&Jl:7"?ri:± 
[0 0 2 6] *»93(±, ±E*H*fr#*LTfc$ftfc(> 

[0 0 2 7] ifz. %<D&20>Emt-i-&kZZ>l±^-y 
RfcftlSSt&ROER'* * - > •! i: * "TABU 

fl:X8***LT¥fitt<0fl^fc¥*fr*1I*«tti-4 

[0 0 2 8] £ h\'~^(D^3<r>^mt-tZ> t Z?>ltmtfL 
3 «ftl!«fit*fiM$-*, E&£&*£ 
fcO*»tt*l&l±.S*, * ^t-ft&#>££[S]±$-ti:4:: 
t 4*SE«l»a*tlfti-4 -ti:*i. 

[0 0 2 9] 



6 

«r*i-4Cfl««:JKac-r*ISi:, tffEKl«OJB)S3ftfc 
lWE3fc*±K&«R4:»iS+4X«fc, JjD&t:j: ») mfE 
&RR*»*jm*L*TlWEIH]«K«a&trXefc«: 

[0 0 3 0] i/:*«fl»S2li, **Sffinm^co^' 

4 ona&fcjgja-i- 4 is*:, kteeisw 

JB« 2 ft £ mff S*#-h K ftftR 4- lfflE&tt&R t ©RlS 
*«IWL 4 let, lffiE6ftRiliS(::il& 

RftRrt f »lSSft4**HllWL4ji , 'b, MM:* 9 ATE 
io ^Jl^tMie*^*ffi^RlS1-4t)>MtcttrI£&J»^co^ 

•ifcKJ: ^ME&JgR&TWEH^lcS^a.trXgiifcfi 1 

[0 0 3 1 ] ^«i3l±, *flt*®tc»fi60/<i' — 

>s«**+4ia«*»i«i-4xgi:, *Eca§s«)JBdi 
3ftfc«rE*flU:Ka*Bi*J&jai-4xei:, MEDgffi 

feWO*#*ffi±0^*it*ai«?WKI8S*1-4XSt, 

iWE&krxb hbs: s n ^ a &ttfbR * 4 is 
t, «rE^«R3Effi»ca«i»-fbR* t ??»*s*i4**«i 

20 WL'fcji'felnHSH-J: •) UTE&RR LAME 
Gfl»na*f>iitrXet «rff T*«r»«i: LTv>4 0 

[0032] *%9j«> jm it, *ff*ffiuna«*®)*i- 

4I8i, ltEI3«ro»J*$ftfcfirE*flUi»::£Ra»fc 
«4*l*»R*rJg*i-4Ifli:, IttER 1 #:8R$B 
t- S flHWfcR**®* S ft 4 * * #P©J L f£ h tm. iz X 19 

mtzm i **«R*»*»Jt* L*«rEia«o^4 < t 
t-asuaftiitfxei:. strie^ i**r±i-0e*r& 

R k WE* 2 *»R*» & 4 4 R «: / < ^ — i V ^-T 4 

30 lit *ff LTv>4 0 

[0 0 3 3] ifc, *l&^W^5li, UEIHIffOrtlfO 
•9 *>^^< t t-»*«rEElfflJ3l^O*flcfEfflJ: 0 Aft 
14«-A<-t-4Xg*ffT»«-#Hct LT^4o 
[0 0 3 4] ^%^W*6(±, 

r* l * 4 r t <d m iz mmm z 4 xs * s 5 m * 

[0035] *^^<75^7(i, mum%t>*m$L-t znm 
<nmz, wEia»oj&«*ft7t*flt^ffi«>*iftttftfij± 

40 [0 0 3 6] 2hl,z % *5&W<r>m8lt. HtED0«6Ortffi 

fttt*l6]±$^-4XS*tTT»*#git Ltv>5„ 

[0 0 3 7] Z\flh*%m<r>m 1 7iS^8 ICiJV^T. ^ 
««tMLfc»C, fltrE&KRftffi U @ ^RffcR**® 
fiE?ft4^^-Ii, 3BSt5ftfca«BMtR*:ISt±i-4Xe 

[0038] ifc, urEARRji^ASftft^aiau, 

jfe*O*«*iRS-*-4«**}BJ0iL*:»K UTEOflBWa*!- 
oa«U»#i-4ftR***LfcO, WER**)*** 
so L*5I^Mt4Si:, irEIH]ffitiEiB±«>RKA t RIHI 
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[0039] w*i<b*i6wro» i - 8 ui»v>-c, mjieca 
a««5jE=ftjB*t-c* »> , #iE=a?e*M>iH]as*>iB]— ti 

[0 0 4 0] ££>H, BtrfBIHlSBcOiHTj^v^^-C-li, - 

[0041] zhiz. e3»**wt*tt»oa«[tt<ojt 

4-ocoffiit^ffM£ft-C^4C t^IJ Lv» 0 
[0 0 4 2] S^Cifc, frEG3«0|*iiB, BP*>HM«. 

[0 0 4 3] S<btC % lWrffilHfiStfJflEffitaH^Jari-ftt 
7 0° 3 2' ±2 0° COS&Hi: L£ 0 , Bt£ Sft^BtTSS 
GSgB<7)JSffigB<Z>;ftS£ 6 0° 12 0" £-r4c0 

[0 0 4 4] *»9i<&*9li» 

5 ft * * *«J«I L 4 75* <b 2JD& i; J: l) fflKg 
1 LK), *£ B B B «*ff*l£i-4Ifi 

fc, e^ B B H ajiicBtrfe^i^smti^-^«w^2A^» 
h * 4 Ett^W K * ? — - > r-t 4 xw. t £ ft •? m 

[0 0 4 5] ^tl<b*l6^<75lS 1 frb&Q tciJU>-C, itr 

[0 0 4 6] $ e>i;, ^^(7)^ 1 0(4, ffifensif- 
> JKtt * *i- * H «B S ft i: . WIEPfl » »r 

s^&t ft£JM£ B B B £s^£4m«Ei&i: 

LO>4, 

[0 0 4 7] * fz*fkW<?)% 1 1 14, fl>T7E<7V 

&*ft£jiM&Aft«(0*<b&4*&E*£ &mx.* emu 

ffi«w±ffi^rt «b * » a l tzmm * m-t 4 m * #m t 

[0 0 4 8] ifc**9JO*l 2 14, Sv>i:*«L4v> 
tt»«OI!fl«<r#i-*«ltlli:DirSlEl»ua*aiiife 

[0 0 4 9] $<btC*5l^c7)gl 3(1, 3f^<0/<^-> 
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*HE*4:0*«aoil?«:< i: d 1 o**JM§fi&*a»ib 

(£4.1 1 Ltv^o 
[0 0 5 0] #^<7>ljll 4l±ffifc<n/<9->fmi& 

a*a* it f>«r4*SE**fllxfc** 

#»t LTv>4 0 

io [o o 5 1 ] ztihm i 07j"b 1 4 <D%mi,zii^x^ * 

[0 0 5 2] ifct&l 0jJ»£ 1 4 03&9ji;:J3V>T, n> 

««itT*4*WSt L^o 
[0 0 5 3] 

20 i-4SffSffii:iHSBSrff^fi£-r4 - tf> <l 1 1 >«E 
[S]14t-«ft, Ji>o*«ffirt0>«ga2rtt«:j|| Art: A 1 

[0 0 5 4] ^ft(;J:t), xuno7-fyu-> 3 > 

ffil*3*ft«>»ofc*SE»*:*ati-4Cfc* f -CS. £<b 
Ki8*«:lJ(l*-c § 4 1 *(-, ttJfeiiiniljFBtt-e* o 
Jtfi«flttt»U J: 4E«UK*tSat;+4,, 
[0 0 5 5] *»9I«>KH j6»G>!|S8-Cli, 

fiSi$ft^:IH]g|5U<tor< 1 1 1 >EfS]1£7j*|fi]-hU 75»o 

30 #tt B B B ewffirtisji:iic^$ijMSft4o 

[0 0 5 6] */< ? > yft/i f-C-^fiE S ft/.:Ei&£ 

«Ri4, -?-<7)^ffitci«ft^fbR75 i i¥<^fiS;$ftrv^^ 
*aR-CSn«k-*-4fc, »*j5-«i-4o £ LfcEISte 

*ft4<H4&v». fi|o-C**a'(tUfcE«l**l±*flti: 

<F>Wm<?>A- i:i o T -E-Wfeal^-e^ifeS $ ft 4 0 
[0 0 5 7] A 1 «*CD i t CliEflEKfr&A L 

TKl 1 1 >±E|fij«rSr*- 0 - ftl±®-L^*»iS«r«F 
ottfioiflx^^- Wflk<>/h$v»®** (111) m 
40 •C*4Jt*Wi±KT, K^-o*S B a B «i^e>ffli:F4^4:Slt 
U< v»j9-HLfcA 1 -CI4COttR*«BI*»ca*i4o oi 
*SIA I -C(4*^tco#®t (111) ffijJ«Sff4 
£ •? tcS^-OSE?ij3J f e- l) , *«»E*l^l^*tL< 1 
1 1 >i^E[6]i-4 0 

[0 0 5 8] Sfc, *#*iBl-l3ffl«:»jaiL7t»^ A 

i Bwutfrnvt* cagBi-ffi^iit ft4 0 a*atitfcA 

l l4Efl»«ffifc«Hi:-C»#i:«1-4<H;4 4o iOffl 

SE^fbEifiis-ttftif, caa5na*iif ft/-A i <o^s 

*ffit«li4** f -eS4o 
so [0 0 5 9] A£ft8CJ:h(f, EftRO 
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[0060] ttz. *fkwnm i - 3 

iiU^-fx^fy/CJ: &iOl£ L ft < £ 6 E»>< 

Cu^AgW^ft-ftf T*K 7^ •;>-?-> :/rt f Sit 
■C * o It L T 4 < 'BTtt t? * •) , & « H Gift 

[0 0 6 1 ] *%^<7)» 7 tc J: ftli\ HSEOJFM £ ft/- 

casein usab&i ft 

[0 0 6 2] Cl<7)B#, *flt£BfcE**JPli:0>iMi1*«: 

m * m x 7j j Das6± u»a •* * *> £ w c - * * r 

[0 0 6 3] Aiies:i«ajiSHi:*fc*»=, **nft 

-»:Ea***a*i&tr£ 

[0 0 6 4] ifc, J&ftte£[fi]_tS-£S<Z>i:E«!feJRJ: 

a-tSEH^lS^^ 5 ;i>#>J y v>^S* 

[0 0 6 5] $^$4^^91:1*111 E&&JS 
<7>i&*#£iSi B B B *£ LT»2*R*KJ«i-4«fC, ISA 
tt»A#4E*fc*il**iE«^«1-4*W-C£4o 

[0 0 6 6] 2M§93W» 10CJ: ftH «g*8»S<a 

DO SB U Jffla&ai £ ft J*tt A £S "b ft * ^ffiBESI t 
Btli lfflt 2«BjJ»<->dJ4 3ffi-C»«LTt»4fci6, 

EflLbuvMt&if kjot&a sjitftuaacmsft-c 

tE«LUlB***»9 L4v>»3S-C*4o EaiiJMSAT 

E&&«^£ B B a 14£*T£-tf-r, JMSfl*)T"f fU--> 

[0 0 6 7] 1 1 ICtftH *£«KC0D3 

SB US* & £ ft J*ft A & K <b 4 * SffiSEi&±ffi *«* 
e>^ft?stffiM-e*>4t»ii<7)/.:#, 7? ^co X 4 -tSBgd 

*4£lfC«r<. VM^K£0>«ttiEfltt*$ < ft ») 

JMMaURAMfiU:-*-*,, 
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[0 0 6 8] £ 1 2 Uifitf, Ifeili:! 

*«4>S-*44WCS4o 

[0 0 6 9] $<oH*atHOlBl 3K<fcftlf, 4ftfSK«> 
io ±T«E^ Og^SC l~*S B B B t£#£#/.: ft nfllflrc* 4 

[0 0 7 0] $%^co» 1 4 K J: ftil l3»ftM^H3i*i 

&SftfcE*&«fc«**te#i«Q±i-4o itz, tfaftfi 
JM&A *> ft 4 BH«l<a W ft I>-f *IB* * 59- 
T, ^Xer*)S*A>*^7!)>' 3 TtflJ^ft-2.-t3!) J ft<^ * 
[0 0 7 1 ] 

[%ttmi Jar, *«wo»«***«*«v»-csiw-r 

o 

# 1 COSJfeW 

[0 0 7 2] S«i:iil*tt (10 0) OS i #$£JI 1 
lSrfflvv *|g*fcW-CiiwOS i^«l i±ui»a^k«i 

30 *fttRtEtt-f (RIE) ffi^^v^rg^ 

SO. 02^m*5)O. 5//m^ipS0. 5/£m^^>2>u 
m«0Ei/^->ttSl8^ML/; (Hi (a) ) 0 
Z<DKfcm *>x-vJ->7 (RIE) SCioTIHSB 

[0 0 7 3 ] IORl£tt^*>i^f>^ (RIE) ft 
i:fflv^:^liCF4 t H2 Ofit^"C, #^ 1 6 S 
CCMt 2 4 S C CM<7)8Ei"Ca£L. v * > 7V%<r>E. 
Jii40mTor r U»JfB ^ ^ f- > /P$<7)SA^ 4 7 
-l±8 0 0WtLfco M±»3ff^7X 
40 Tt-CRftft, «E»i:iaafl:***oa-ft'*+-CiJlc»L 

[0 0 7 4 ] *t:;oSBftll 2±Hitffi-r^^ ho 
>x/x°*y ^ <j >^ftr*A 1 WW: 1 9 *&Jnift-cJBjfiL3t 

(12 1 (b) ) o Z<Db #X/N°*y 9 } ) > y 9 — Y y H: 
(i#6K9 9. 9 9 9 9%OA 1 tfflv^, A I BtH 
ggSi:#L<, 0. 02^m^^0. 5/imi ~CM$L L 

(i- 1 0-&T o r r . Tsrtv 9 V >^*OE^{i3 X 1 
0-3To r r, fiA^7-l±6 kWt L, e».»ftKO 
so & L 4 * f h $LWk i ft o /; 0 
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[0 0 7 5] SfcU, 9 'J >7tm—M&*'? 1 

tfv^ »rti:A i is o*: (mi 

(c) ) o -osL&a<ofijiias{±fiS(i3 o orgs 

7)^ 6 6 0t:gSir^x.t!To/: 0 dOgtE«^^- 
[0 0 7 6] H2U*HJdi«I^iJit**«fflK^WBI9E 

[0 0 7 7] H 3 M rt-^O A 1 oa^di^oTfgfiJg 

WIAtf A 1 Bl»* r 0. 2^mTMi. fini^ L 4 7 0 t 
tzfcofci C^*^H«^<7)S«!)ii^* J IBS&S^. 5 5 

otuai-cjiiaaBuaAaiiifcA 1 **5M*l-c ? 

d ttffrfr<?tz 0 x -oX 4 7 0C- 5 5 OT^pffcTCA 

3//mtii 4 9 5t:-6 10t:, 0. 6 ^ mt'li 5 1 5 
6 6 0lC<O«tt-CA 1 E**nraM-*wfctiftv\, 

[0078] z<nmiz, #Ki¥ni3ttsa^ii*^itiia 

[0 0 7 9] 3fc«"?**B*fl:Blfc A 1 tci^S 

t^iSto Z<DV?y\±* R=3. 18xi0i7 ex 
p- ( 2. 5 6 2/kT) (D^X'tfULtzK^amt^i 

[0080] zw^yfrbftfrz -t ^ uiajst^mw 

AK7)^i:5W4ffit^i:, AlOlS^fffli: 
*Jit*»»#*L<tt*f?>*t«o Sotiflt:A 1 *a 

[0 0 8 1 ] -tCTfflRt^HlcO/^^-^^^. H3 

[0 0 8 2] c*ic><7>ci:ri»<b. A 1 BH* t #i^itJS<7) 

1 K^JB-Cg Lt« L/^o 

4r-tffc<btf, REE£*»aMK^«^§«fc, 2 ART-IB 
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[0 0 8 3 ] ZWy yeffiZtiZ X n WAIfRIp 
A ? 2 0 0 0At>^x h n-AvtMi#iaSK* 0. 1 
8t/secftlC, 3 0 0 0At>^hn-AT-C 
0 . 74t/sec JSUtU, i/:6 0 0 0 
A* h n-AVT'ti^SiSK^ 2.11 t:/ s e 

[0 0 8 4] #AI KWUiJtt*#«i*S**SaiLfc 

[0 0 8 5] m 6 (a) fii&i&ififcA l Ofeft* 

tot?, ffltl 8 OJgffiifflffiri^l^ffii*^- <*>««> 
/h&v* (111) ffi**JB«S*ifcfca&. ffM£ti/-S£> 
&^E*fcl 9<D&t&b*tfz<7>^mzM^tz%.&ikX$> 
Z>Zt tft>fr<Dfz 0 Z<D t §0«Jgffii*1BJffiO&i-ft 
14 7 5° tU:i«> 7 0° 3 2* ±2 0° <7)|£HT-£>*1 

20 [0 0 8 6] 4j3, EI 6 (b) *US*j&i A 

[0 0 8 7] Sfcco&fi^ffi* 17 

(a) f (b) tCTF-T J: -? ilE3&2 0O/gffiSB£ 6 0° 
**v*iii 2 0° oftjKni-ntfJBtt«^«fitt#* c ^ 

[0 0 8 8] 08 *HJfiWt?»JKStifciI8 1 . 2 ^ 
WaSSKSrl. 5X107 A/cm2, MiaS2 0 0 

30 x:<oi]u&u.WixwmLtzb<Dx^ fl£*oE»i*6 o»s 
»«*iifcE»±9 o o Q&i-cm&Lb^zt&mfr 

tta^tzo 

[0 0 8 9] «<7)Ii:f^Si^ 2 - 3 // mOEi&O 
»£\ 1 0 0C-C1 0 F I T WSESKI4 1 0 

6 A/cm2 ^@x.^C<h^pTtgr'*o^7!i ? , 
WT-^l£3ft*:Ei»"eii 1 06 A/cm2 SriKx^m«L 

*st?t i o f i TZ&m-tzzttmmztifzo 
[0090] minnmrnxiz, mmtmrnm^rnvts. 
40 &/i9->i&&+zm&iz'D\,*x%imLtzj!>*, bps 
GR. PSGH, Kft'> 1 J=J>^ > aft->y=i>R. B 

[0091] ifc. «ion*«-ei±. e*/*^->o 

7->>^S(7)J:9^iiiiS:ffl^tfe^L, EMS 
OTftCC^T i N4ir*fflv^jU 7 h Jrv&im^X 
RiLttftv^o Cli**7r>t-, T i N 

50 I4H2 02 »«T»*1-filf &V* 0 ««VMiEttM«» 
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J: 

[0 0 9 2 ] ifc, ccoHJSWO*-CtiE*ft^ov^-CO 
^KWLfcA*. gI9 n iza> h*-^** 

t»ffii:J:otA l t**»»:J:oTi*atfC fc** 
■Clfco itz^>9 9 h*-^**v^i±tr>f T*-;^i 
(t-eta*ditf C btf-QhtZo Ztlh^> 9 9 
*&vMitT>f T*-;urtUSafci&£;fi*:A l l**£ H a 0 fe# 

[0 0 9 3] jg 1 <A||Si^J^liE*&&«fc LT 

A I *fflv^^i:o^t^L^7&\ A 1 C 

u. Ag, au, p tm<n%<r>&m\z *>a»afflprift-c 
« 2 (ommm 

[0 0 9 4] 11 0(i, #*WUJ: A**#S6«^»it 

[0 0 9 5] (10 0) OS i iMIA 1 

1 *fflv*fc 0 **JS«lTN*wtf>S i l±U»»ft 

0. 0 2fitmfrh0. 5/inuWO. 5 M mfrh2;im 
OE«/^->ttil 8Sr»J«Lfc (Ell 0 (a) ) 0 

[0096] mi<Dmmmtmm^^ k\&igl4*>*v 

(R I E) fell <fcoTIHl« 1 8<^)rtffi* f AilttA 
<J£j£S*i*o :ot SUflJW-afXIiC F 4 tH 2 o 
S^^fX-C, 6S CCMt 2 4 S C CMO«i-C 

S£U x- v + >>ni%<ni±l3\±4 OmT o r r L, 
x-yf >m<7)SA/W-li8 0 0W<h L/: c -<0«» 

[0 0 9 7] ^Kw^ftSKfcBI 1 2_tU'M TKTsrtv 
9 U >^ftT-A 1 &BI2 1 S:«SDl*"C®flt Lfc (U 1 0 

(b) ) o Z.<Dt£xs*v 9') >9 r 9-Yv Mzii«K 
9 9. 9 9 9 9%<DA 1 £fflv>. A 1 ORffJi*0*S 
<h^L<> 0. 0 2/im^f>0. 5^mi7|JSLfco 
X/**y * ij >^UfflW~*f;UiA r t\ HJitK^JSti- 
10-8Torr, Xa'-^'J >V*<D1±t}l*3 X 1 0 -3 
Torr,gA/W-li6kWtl, g»®KtflgO?Bj£ 

[0 0 9 8] &h\z % »10»fcWtR»i:, * 

^ >-fim^tz»Mmin^. «rt k a 1 
Kift^tz (ii o ( c ) ) o ^<n&Mm<r>mmi&mit 

SJgli3 0 0*Cfrb 6 6 0tiftitRo/:o l^S 



14 

[0 0 9 9] Z<D£nlZ, TAX'*? ?££fflv>T 
»***L^A 1R2 1 (iSrtfB^A 1 R8W»<. ?W 
n^^mSBTMiA 1 RJ** f »< iotv^fcft, BKOJg 
*»«Hi«Jan<0¥ffl8Ri^tei-6o &oT, *1 8<0 
JB*SiiTv»4t^«<OA Hi»rtU»Kf*46**o - 
cofe*. A 1 <7)¥iSSBK*S@-f £ A 1 Mrt s «4?U A 1 

io [oioo] i/:, mmt mmo^-rnm. m%a<r>m® 
u<on&. »9i-*E«i*«<oisft**s. avast Lfc 

[0 1 0 1 ] ^MMMX-JfrlSLZtltzWlO. 5/zmOAl 

euwjwsm** i ou/cmz *-r-<£> 

tn&IUfc-efFtiiiLfcfcc:*, l o 0V,<r)mk&ft-X' l o 

f i T&.T<ommmmbtix^z>zttfm2tif~ 0 
[0102] %2<ommmx'i±. jsRiet-iitrtffioE* 

£«R*a t *0lttt7>E*&JIIRWJ: 0, IV<ig:£ARS£ 
20 tfflt>4*ffi»:oi ( >TllWLfci«. AR&CiltAffOR 
IP J: •) 8W«*>RJ¥j&** < « «fc ? CiDl LTt 

hivf/t? *ffi*#'J ^ i/>* , a*J8v»'C»*1.»tf>R 
Ltlifti:, ^*«-«tSrffv>> »t=E*ftJR 

V> 0 CCD* T fflV> ft flirt KS«>&i<>&VMfc 

MS 3 cofgjfctfij 

[0 10 3J Bi in, *^i:±6WtiwgiS 
[0104] (ioo) »s i jms a 1 

1 Srfliw»^: 0 ^mmMXltZ<DS iSISl UCCVD 
•) B P SGil 2 i 1 fi mOI|?T*§6SL, -CO 

bps Gisffit>* h v yn-fe-c^-mmmzm 

40 iii^TLS t J»»e>t?*-5 0 Z(D'&^ iWBPSGHg 

0. *S0. 5 // mff5Ei/«?- >ttit 1 8 *?K 

« L/c (13 1 1 (a) ) o 

[0 10 5] Rtott-f *>i^f->f (R I E) SCffl 
vt#XliCF4 tH2 cOil^-^^-C. #416SCC 
Mt 2 4 S CCMcOsKftr-siEL, i v -f- > ^cOJE^jli 
4 OmT o r r USiJ8PL> v * > ^Oj£A/< 7 - 1± 
8 0 0WiL/: o COftRavyxHiif^XTfti 

r-^ft^x ^S?ti§Kft*«*wii'&ffi1 3 r*a^L/:o 

50 [0 1 0 6] -^UrcOB P SGI1 2±lCiE»£-7^^ h 
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u>7s>*y 9 >J >^&T-N bi*li£2 2 SrteJpJft-CJKJS L 
(Ell 1 (b) ) o Z<Dt |^/<7 * V >y9-Yv 
ft:i ^9 9. 9 9 9 9%ONb i:fflv\ Nb^IH 
Ii5 0 nmMLfco * 'J > ^Kffiv^fctf *(4 A 

r, fuax^Kt*^ 1 o-«t o r r , 9 >; 

<7)J±#(i 3 x 1 0-3T o r r , SA'^-ti 1 KWtR 

ONbRSrRiLt (911 (c) ) 0 

[0 10 7] Z<DmWL±^)&m~?y* h a>x/< y 9 V 
>^tt"CC u*«2 3*ttfi0l«fe-C*fltLfc (HI 1 

(d) ) o KtittJK 
9 9. 9 9 9 9%o r"»^^ Cu<7)iili0. 4^ 
mit'MLt 9 'J > ^Hffl v*fc 14 A r , 

gJilK^Sii- 1 0-8T o r r . 9 U >^*OEE 

Jli3xl0-3Torr, SA^V-li lkWU, g 
*RSHfcKO JBtt £ WHN L ft * f <b AH * 1r o o 

[0 10 8] 2 * U >?tm— K^+T* 1 

otR*L/: (HI 1 (e) ) o 

[0109] ^cOiiCuOTiitLTNb^fflv^: 
Sfili. Nb^CuWLTiSwojrt^tl, 
#ffiUi5tt^^«14^aEarv^^*!)-C, N b_tT-t±* 
Me:it:<<, NbO&v^jflffiJicoC u tiflfiU 
»*a<3ISatr^i:A^priBlz«:oA:o 

[0 110] w<0«HLT»jaSil^CulR(iElqItt*C 

[0 1 1 1 ] *H*Wej^SESiifci|iB0. 
Ej»^fB*144:«SlE9S** f 1 0? a/c m2 Jr-V-<D 

tmnm^mmLfztz^^ ioocowR*fr-eio 

[0112] *Hife«-e(iita[-r h n >*/< 

1 ^&|»R08ft»l|(: J: &a£&*|$A 
[0 1 1 3] 12 1 2, 1 3 14. *ftfli:J:i*I#« 
[0 114] *«1 1 t:i4ffi^ffi (10 0) OS i **£ 

*it*«"criwOs issi i±u, arm 

KffcRl 2*100 nmMt^ (B12 ( a ) ) o 
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[oii5i*ic uy'xhti*^ a-s-o*S7feft 

*fflv^7X^^->i3*Mt^ (HI 2 

(b) ) o a*^»*s«"eJB«-c§ftv^«ffl-7^^/< 
»*a*fflv^T<> & v» 0 :ot^7^^/^-> i 3 

*H0. 6 ^tmt LtZo 
[0 116] JibC, RC&tt-f * >jl y*>y (R I 
10 E) ftiffl^T&BHfcBt 1 2 IZgjlS 5 0 nm^x 7 f> 
^*»LTHffi*Jf2l£U Py^F^it^) (1112 

(c) ) o Z<r>^^y^yyx^mLtzif7s\±CFA . 
i-j>*>^J±2jt±7. 8 mT o r r , fiA^7-li 5 0 

1-&<hJ:v>o Z<DKfcm t>x 7 f>^ (R I E) ft 

& O 

[0 117] -<7)/^-->^HJ:oTIH]gB*^^$-a 
20 fcjftK-ffcJK 1 2 ±11, Kit-r^* h n 9 'J V 7 

St-S1*A1I14 (MS9 9. 9 9 9%tl±) 
ST-2 0 nmMtJ (012 (d) ) „ * U > 

^Ufflv^j*"^l±A r if AX'. 9 7=7 > 
-10-8Torr, 9 ') >7S.tHt3 XI 0-3T 

o r r, g!A^7-lil KWt U aj»«fkilO?B** 

[0 118] «HELfc*tt«i:ra«t-, 

30 ll?r3 5 0X:, 1 frHJeoSti&JlSrfT^, « 1 ^A 1 M 

(Ell 3 (a) ) o w^-C, ^Sll 5<7)SHlCI±g«ft 

[0 119] cof£, ±EHS8E*«H*L^ttl!l, of 

X'. 3 8 0 nm«*2*A 1 »^ 1 6 5"J >^ 

CiOMti (Hll 3 (b) ) o coNf^^.-'^v?'; 

40 [0 12 0] Jf>i:, *ftSfWS^fI^-C4 5 
Ot, 1 5»IH»«UE ! IS:ffiLf:o Mi:Uv'xhT^ 

A 1 IKS-i-yf >^LT, lfE«'^-> 1 7 S:® 
JS+* (111 3 (c) ) o 
[0121] ^L^fkMl 2 SffiHSJfiS; $ iifcGflffii: A 1 

*s B B a tti 5o*ttH«tBi4Kft. cniiiagctza 

50 R^L/-fe*«:*rfe-?-05|S B |ffii:J:o-Cife*<>ibfi-&Bf 
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[0 12 2] ifc, **»l£*|ni*X«lil«fftl-J:or 

fS-^fcifS**® 1 5 izm-to :^fa7r^f)Hi-fii: 
n y *>yij-7tWl£n, Xi&AI=fft£Al <11 

[0 12 3] 015 (a) l±W^ffit-ML^Al 

[0 12 4] ft 4 OHJt«0*«E«LOJg**ft 

*fllv»*Uf, Ell 5 (b) (c) cDtfc&k."-:/^** 

£>*t*o (b) l±, S^Ltv>4v^ { , SffitclHIgB*^ 
«5ftTw»fcv»(!M*ffcil±UJfclSl,rt:A l&O^-? 
•C, (c) (±12112, 1 oteHSU&J&l&L 

[0 12 5] 12 1 5 (b) *&Xt>fr2> X n t-jftgHkBS 

-<0*SBiaSrStc^2-^A 1 BI£BJ£-f -5>SS6<7>%Sg 
[0 12 6] Sfc, 0 15 (c) liDDgB^JS^ix;^ 

[0 12 7] SS4 «tiM-t?«a?iifc 1 // m<0Eft(0 

want******* i o?A/cm2 ^-^-oinaK 

^T-|FfiL/i£ C*>, 1 0 F I TWT<7)fl^14* J #«btL 

[0 1 2 8] *40Sfflj«ltfli, JftStftRftfii:: 

BiSSft&IHlgBti, Ell 6 (a) WiiCffftSM 
^coa^W^T-^^^-g-Sr^LTV^^ C: fuels <b 
-fiaSBco^li. mi 6 (b) coi^tc, £&ffl<OIE= 

4r4J:ii:EiLTUv>o **vMi, mi 6 (c) <0 
ill:, -iZZOft+ft*, -22 1 ft&S ico&l" 

[oi2 9] w^-rno^-g-iciiv^T *>, m^sK^i 

[0 13 0] *4<DSIJfi«-eii, »lJfcft«**3gS+ 
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fisoea&KRV *at*i8Boe*&KRi*j: oklt 

t6v>o £Rfc*tt««>Elfca«R!S*:8rrt»*>B&*& 

wSMft&RRfcl-^-cilfciLfci: S, «nffi-ce«^M 
US 5 OUffifl 

[0 13 1] mi 7li*»M»wJ:«##fr*l«0«a* 

m<n>m 5 conife^^^-t-xgifsmT-^^o 

[0132] *«lci±ffi*fi (100) ay S i iMft AS 
«i i *fflv>. *#|jfe£!|-c-i±s i mfo±.iz»..mmi 2 
* 1 /» mWlpS-CffiJfiScU iO#fc»fklliEffiH*«jfeffi 
tJRtStt-f * >x^f^ (RIE) ai:ioti? 
0. 4^m, ipIO. & [im<r>'<9 ->l&1k<r)&16M\ 8 
tfJlSLfc (117 (a) ) o 
20 [0 13 3] ^WSlt'tt'ft>X7f 

tH2 <T>m.'&if*X-. &*16SCCMi2 
4 S C CM?>»!EaTi5iEU Ji 7-f->rB#<7)Et3(±, 4 0 
mT o r r HfflJ» U x-;f/7i|roSA^7-li8 0 

[0 13 4] ^KiWJftRfkRJiKIffjiE-ri''* hn>x 
/<»>'J>mC («*) R24*3g)SLfc (mi 7 

(b) ) o C«0B#, CI2 4OHI10. 02^m, 0. 
0 5 // m, 0. l^m, 0. 2 // m t %cx. tz 0 * '< ~j 9 

30 >; > nefflv^-yyxiiA r t\ ?iJii*^Kl±- 1 0-8T 
o r r, 9") > V'png.ljlt 3 X 1 0-3To r 

r . }£A>'* r 7-t±4 kWt Lfco 

[0135] *c:oc*2 4±naafl&u*atv^* 

Fn>x/«^'J>/SfAlIlll 9^0. 
<b 0 . 8 /i raORH-CilHli-eMLfc (0 1 7 

(c) ) 0 >f9-Yy Hci±*tft9 
9 . 9 9 9 9 %<7>A 1 tJH^Tto */*'y ? 'J >yt-fflv> 
tziS7.\th r ?IJitlC^Sl±- 1 0-8T o r 

y ^ 'J >^4><0E^li3 X 1 0-3T o r r , fiA^7- 

[0136] s h\z. 9 >9~tm-M^X4 
5&®. &&&mfrb<D'*ar>7>-fim^tz&ii} l m. 
s-flv^ caasrtnA i ws«a*iiAS-tfofco -<o& 

aa^PJjf iSJSli 3 0 0 t>6 6 0i:iSiTf 

[0 13 7] *i:EU/<?->iMLTi>4:i->(2;^ 

£fei;«fc ►J^iL/co WSe^li¥^)t£a3 5 nmcono 
so ^^y'JA (Si02ti ; F-) "C, fi ; F-H±«>"a**W 



(11) 
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fliCI2 4lit3fcA,fc*EFgT-#&W-s!> > W-iBUOft 
9A 1 *»*Lfc^j*c-CWaiiJh* 0, Gg«K«A&f 
sfcfcA 1 EfllSiB^J&K^^BfB^iti^fciift^o 
fc„ JEffiJiU»9LfcCBt2 4(4, 02 

[0 13 8] tlKWjfctttii: (±, -5-<7>*tK<Dftffi 

7 B COS 6 — y k — y AB 

::t. 0 i4#WA£#«BO&j&^6o£iScoc 

tfc£4„ #KA t*tKBOAntt7ii J <kv^ (*>-5vM±|fii± 
tv>J„ 

[0 14 0] *!Slfc«-CliA 1 iTJfc»«i:60a&*it££ 

E = S A y A + S AB/ AB + 

iitsa, Sab> J3i i^sb i±-e-<o^izi3tt*WKA 

#«Ai:*tKB60#ffi®», iJiWSBW 

[0 14 3] friz, HI 9 (a) <7>«fc Tl-T&*t5?A* 

A E = Ei - E2 

— I Sbi— SB2+ ( SAB2 

(K=Sbi-Sb2+ (Sab2 - Sabi ) COS 0) Z<Dt 

ki4 (3) ^.iza^xuKB<r>mmmtiy b 

38^ yB (*#KKJ:orft4*jEO|g»«[-C*4i 

i LK>0^<b(4"AE = Ei -E2 >0-C-*^, E 
l >E2t&*o *1 6D*Mi*;l^-Ei Xi)&2<?> 

[0 14 5] 13 2 0{CK<Offl<OS)ttft »tK#ttS-^-f 0 

fc^Lfc. £«m*t;iiv»-c\ ttffBOttfltusttfttz 

£itl£-r 3-* 0. JsitfO. 4 ^ m 

[0146] @2 o i *)mmnm<)6 7° *si-c, k« 

(C60i»£l4ft6 7° ) ttT-CNi, MiW^UK 
A±-C#RB* , «*U»*i-**l it)Il*J(:#KB* { 

t* (*tiitt*«(e!i±i-«{if) , K»iii*i < * OS* 
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*¥ffl4»KA±«>WKB* f |ft 3 FflfttS8-C3«tt^ttt 
Cfcl±-ttt-A<ftP^nr»i»4o .T*U4*tMAfcttKB 

WRAOJE1B3R* ( 7 a) , WKAtWKBtroiWO* 
dM5R^J ( 7 ab) , islWSBOMI^ ( 7 b) I4o 

* [0 13 9] 

- (1) 

10 s»v^ ?£^eoA 1 <^a*!>ii*^*|fiJ±S-*^:o -h« MR 

[0 14 1] JftTflf«SR»c*«*0*ffii*^^-Ea 

[0 14 2] 

Sb y B - ( 2) 

★ i, @1 9 (b) 60 J: n di£|*J US^&f ti&&2 £«. 
20 gti. :<0t5O^lt*2©SIX^^f-^i4 
EI4 (1) , (2) Sit)W4x.t>itlS„ 
[0 14 4] 



-Sabi) COS 6\ y b = K y b 



(3) 



[0147] 5 j. U-v a >*£^ti, jfcCOH, .fc <fc 

*Lfcw»«-c*»), sow****'*****, ^<r> 

[0 14 8] Sfc^Offlffltt, *tSAt B&O^tltt (tt 
tell) i:j:ot«*i*Jt)> ttfHzJ: e>£v>c £14^2* 
60 £ £ Taba 0 

[0 14 9] ^HSSP0r*l4i&ittif6]-hS t LTCI^2 4 
*fflv»fc„ C12 4 li-tWlftioTA 1 fcOAfttt 
■hmtt&o 12 n:A 1 i COffJttaoCSKH'tKffte* 
40 7pi- Q ^60«154Aifi!l^-CI4, spffl4:«kSMk«Jit=CRJf 

(0. 02/im, 0. 0 5//m, 0. 1 /i m, 0. 2 /i 
m) All (0. 0 5 ^ m) £ff*f£U *D?ft 

®* (5 0 Ot:, 4 5W) S*^Kft*fflv»fco 
I¥* f ^0. 0 2/imJAT-CI4, ■t'<XM&l.tz%\nmz 
«taa*^EI#ft^6 7° (1IU 1H0. 4 A m, 
ilSSO. 6^raWi^) «rTma 0 

[0 15 0] Jft»ffcil±U*t®l«L, -e-6o± 

i:Ci2 4*II*Ii.TM^, A IKO&DftMEJKa 
*ii**lTofco S*ii^5c&^60ffFfffi(4, CR^AftO 
50 iS60iH, &XU t mW1> t &4 0. 6^m, 0. 4^ 
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m, •fciOM. 2 / «mt4-6J:Ti:M6 ! )i!rfML, 
A *M> S < t * (a f ( c < fr -6 

tit*) , immm-tzA m<nmmm^L. a ioa 

[0151] tfz. Sjt#**LfcA 1 t»H«*ii**L 
fcA 1 A f SfiiLTV^Jft^, *Otttt«|Si£ftUttA&* 

^tc-cv^ct ^n^^coitjgm^-aa^u x * mm 

[0 15 2] 3*R»*L^A 1 littfk«>*l-a*a**i 
/-JMSAEMCS fcj&'-aTJ&Jfc 3 *t , E& 

Tt, Rf*flL JMSflE«0-«K*fltt**»-r-i 
[0 15 3] COJ: T4W««)»ft«)^*m±, 20 

Axe-ciiffltrtua^aiiii^SA 1 t & •) 

3*tt**L^:A 1 ti«r«*-f t «», ifiUA 1 

t^fffiEIi: li ftf)ffl it iz i o T ^ffMU* 
J**"}, E»j6 t **&«fl' J «'*4»fl'ri , *4o 
[0 1 5 4] ±i£LfcJ:-7K¥il$:#RA±-e**»tJp: 30 

*wa*flt«r«*i-4o *tKAO*BU**«?eia$ifC 

[0155] Lj4>U 12 2 (a) H^-fi t dEHiS 

i)K E«*anKfc«#tNi»KjJ»*fc4v»t?aa&*4 40 

v>»-&7i*^i:-& 0 .r it SfcifrUBI 2 2 (b) <0 

mz-tz t, ?f t-i±js^>«)a«!>a»a two, E#n*at 

t»» ttfltt»*»JSl,-CLi 1. 
[0 15 6] *tKBfc*»ittt0>&vvH-Kc±u 
li«SU;S^ El 2 2 (c) fl> X n mWttftjWM' 

t* f rs. Eaat«>K&t=j: &r*&-4ai«>&*jj f nr(i6 
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/u¥-*ft«LT«aa*a5**Jtif**£it-e4<, * 
uaftatr&«i:*«iip+ * - 1 <> ^rt6t*$) * c t &t> 

[0157] Sot, j$-&a*&*JtiaaE*0>jBi8i 

tMi, *t*itt*|fil±*-**»oE«lft««)Ra[«rE«Ltt» 
S»«:a*jitrroU!e:.*«/hROiliPUW»1-4 

as l^o 

[0158] cop*, atKrt-cEttttw^taJUL-c 

s t = v 

[0 1 5 9] ^.fktkM-CJ&l&ZtltztyMO. 

%m<r>mm&*m.ffi.®m* 1 o?A/cm2 
mm&mxmmLtztz*,, iootot»*tt-cio 

F I TJBlTWflflttjJ«f»5>*iTv>*cfc**BIB3iifco 
[0 16 0] *HJfcflltM±E«l&« i: LTA 1 *ffiv>, 

<0*t£k fBJx.(fCu, Ag, Ati^lvSMli, 

[0161] *Hifi«BJ-eiiibti.tt[fi]Ji^t LtClix 

[0162] ja±. ^ 1 ~t& 5<rcfU6ffil-ei±, ^«coijn 
n r > 7 > ^CJ: * ^Kgffirt* e> wjft S-ffl v^- 

i:i c x $ #5S-e a. v 
[oi6 3] $>z>^\±m, :: f-%k*?\'-*r-lt<r>£ n ii^ 

C<7)^, *«HSa43ESr«F^*-5tJPSftT*or tKH 
[0 16 4] i tz. ^uy>7 >7°^OS®SD^-C(±E 

roswe; 1 ), ItOW- ft^tCiift, H2 3 

t-^i-i t U±ffi/i5'- ><D±mt tz&TfB*?&tfL&W 

mzt-izc, t i nk^j: o iiEi*iw±Bitjgiaa, so 

[0 16 5] CCORWEJlh'Mli, *^H5)RL, ^*Lfj 

mzmzmiz£'ixmm-rz>mx'&*) . ci^tini 
[0166] tfc, *»w*fflv>-cjB(fisiifcaAa* 

WT^ftS*iJtA ia*a*E«lt-C u^S i<f)ii4; 
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[0 16 7] fOft*K**WC««SntA 1 E«± 
K±K**M&**tr»R*JfcStU «tifcttl= J: oTiffS 

[0 16 8] tfz, $1 -4<B|£ifcffilK:Ro-C, 
I. ¥#*R, *4vMi&KRJtK, citJ:»)()ffiWW 
Uifcfttt*>jKv>*tK:J»5>4r*R«:iBj£U ^<Ol*I« 

[0 16 9] E&£JSBgO*Ei::g**8HtBi|j5 s 

CWB#»aa*BMfcR©|!fc*2rfel±, Arft^Rftffl 

■j + >7HX SrfflW.: & &v> 0 

[0 17 0] S&Kifc, 1 ~*50>3lifcWC«±E«L 
tSWtl^ffit Lt^/«7 * ') /<-f T**'< 

y * 'J >y&*m^tzi)K £*>flfeU*£3lMlFifc*C VD 
£*#fttt**i-«»33ll*ft*;?yfatt**ri-« C V D 

[0171] [212 4 IC^-T i t U, »«C3gi5±<7) 

0 2 4 (a) «>.l:-?KSttftKEtt&«(R*& 
^LitfeK, A r ■{ *><D&X/1v 9 'J >^-CS*SS 
ftR*l!fc*L, *0«inM!&LT&R»R***LT*K 

[0 17 2] J fcm 2 4 (b) <r>S.*>\z. m%Ltz^9 

->±ufc^T«fto»±-c-JSLT&m*R*»u 

[0 17 3] EttffittOOnttUSUfc&Rll.I: ») , 

E***R*Sa&tr ttt t^E*{Ri*t::a*>&«>& 
v*&#*>E*fc*R*Sl* iiCLtU^ 

[0 17 4] Wx.lfia2 5(a), (b) C^tii 
E*»*»«^*i::S*&AfcVM£*|0>E*&R* 

111 2 5 (c) <Oi-)i:fMLT4F=1Sl±^v 0 
[0 17 5] * y 7&ft<Ollti'. Wx-lfy-f ->> 

[0 17 6] fc, HI 2 60i i KSBfl-i 

»«LTtftv>. 

» 6 ff>mmm 
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[0 17 7] HI 2 7lift6aHffifflO««EMft£«>i!l 
[0 17 8] H2 8l±*»W<0^#ff*Hlt-iJ«t4*S 

E«i*ji*jB)«i-*fe*oie»fiHiaT**o 

[0179] n St£H*^ 3 2 OSlS S*lfciS*fit ( 1 0 
0) <0S i JM$A&«3 l±l-®Pfl«6*fMt LTS i O 
2 13 3*CVDffiCJ: •) BfiS:"t"£o §<£>S i O 

2 13 3 £>Rl£li 1 . 6 ^ mi L/-o -<OS i O2 13 
10 3 &miz%M1b& t *>x- v (R IE) 

tt«-fflv>t* 1 1A 1 EfcUffi^i"**! 1 . 2/^m. 
$0. 8^m(Ol3 4iMtl>o $ ^ftHftiSt R 
I E&im^X nMlfcWLm 3 2_tlC 1 // mx 1 M mO=f 

h*-;U3 SZWIl-fh (128(a) ) o 
[0 18 0] 4 t^>99 h*-n>3 5 £fl2s2 

t §cor I ESi:fflv'fc^iiCF4 t H2 <r>m.& 

ifXX^ 1 6 SCCMt 2 4 S C C M«0jjf[*T*B!E 
U i-^^>^B#C0l±^(±4 OmT o r r CiWL. 
u/-f->^^F(7)^:A^ , 7-li8 0 OWt L/io itz'&mM 

[0 18 1] h^-;V3 5^EMtCiS^«)«C 

T^^^t LTT i N/T i OiSK3 6 iJ&l&-t 
Z> (12 8(b) ) o wC0B#, r> ?MJ3>^? h 

* - ;v wjgffiw^Kig^MicjfcJS 2 ftfcri', EftMidt 3 

4 tn^?? h*-;W3 5 fc^trSlfflifgilSR^ffiU^JSi 
LtUv* zmWi&liA 1 E«*3BJfii-*l)trt=»ii 
J: > ? * h *-^rtItW©A''J7>>i *JV$:|Sfe*-t 
**»,-»«)*«|A 1 *iitiIi-CA 1 t*U»*L 
30 TUK 

[0 18 2] /<')7> 9 n>£m&£.V* > 9 9 

I^J;v> 0 iro36«±{CO. 4 ^ mJ¥<7?A 1 i£Jil3 7 *jt 

tZo 

[0 183] Z\<T>t%7.>*v 9 > 7 9 -Yv H-I±#fi 
S9 9. 9 9 9 9%«AlS-fflV\ X^^';>^tCfflV» 
tzifX\±h r -C, ilJit*^Sli- 1 0-8T o r r , ^/'C 
40 y 9 >^(f <Off^JI±3 X 1 0-3T o r r , fiA'^- 
14 6 kWtffo/;, 

[0 18 4] ? h\z*><~j 9 ') >ytm— M^-e 5 0 
ot, 1 ^imwstasfcfrv*, ifli:Aiii3 7<Di 

/-A 1 -y v >^S«-fflv»"CI!fe*L/-o CONf(±A 

1 E«3 7±fflt#»J J/^^Siiiftft-PtTofc (O 

2 8 (c) ) 0 

[0 18 5] ? h iZZ<D±.lzlSWim^WLii Lt S i O2 
50 l3 8*y5X7CVDfti:J:0Mt4o ^Oi:** 



(14) 
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t5*D&li4 5 0"Cfc U S i 02 H3 8CDBIIpl± 1 . 6 
M mt Lfzo :«S i 02 HI 3 8 ItffiKftfSftfti R I 

E&*m^xm2m a i mm-ftM* &qs i - 2 ? m, 
t r i E-mzm^xm i®ai se^3 7±i_ 1,^x1 

,i mCO-y-f T*-;U 4 0 SrHftfl/f * (12 8(d) ) o - 
cot §COR I E£ftl±. *34t3>i'^h*-;W35 

[0 18 6] St)i:illAlEI3 7^MLfctl 
J&2J1A 1 SMM 1 *Je«£Lfc 

(112 8 (e) ) o 

[0 18 7] :«J:i *E*tt**#oaMR_h-cik<£fil 
TOftDHt-CA 1 9Bt*8*5Ht-*-& A 1 (i««llM* 

.«-can*3na«5>iitit*o »jS£iTotn«k-cA 1 «K« f 

B&i§B!*KSi: &&coii, A 1 M^-ffiffccO^v^H^ 

H^K^a*?* ^oitatr A * « m&tfm Ua-t 6 tz *> x * 

Z> 0 oil), fcROjEiH^JMBOlSWiBlrtS&OSW- 

[0 18 8] *r<Ofz£>. SB-^ffiJOKT-li^fcv.x.*^ 

0 £ftco at^F-* i- * * * id itWMxrt- z> t 4? £ v > & 3- * 

9©^»l»©fi A 4- <* c t tfX § * o 
[0 18 9] ttz. ■&»»«SR-C*«fua*ii**ifeA 

1 (i»rtiBJ: OttAEfiU mm*tfc«OJMS« 
*:ircS4. 112 9 ic?S^w#*S b b b a 1 cos^^fi 

00 111 2 9-Cli8HSiBao f fBlBfc 3 F1fKA 1 

(111) ffiSrJKSc L, ttcofi^lfiHUi < 1 1 0 > * 

fiESr^i-o Al (111) ffiliSSfSMT-ifc "7 ; feci 

<> #ffi^ * ;>^f- CO/h 5 v^eatB-C* <& o 
[0 19 0] t£oT, SPH^*^-«i:()oi fe$^ 

t£££T(-j£|*|-C-A 1 *«IMS S ft LfcIS*, III 2 9 <0 

l±, «rt ffi (?) ®« I- Jt^T/hSi/ fSl*3C0A 1 cojg 

[0 19 1] BI3 0l=«n«l«RUJ:««MA(}Ic>A(=J: 
•i> A 1 E«|ottfittO«ftUH-r*X«liIlfrffi«:fl|v»fc 
*S**jjrfo fSttliESfcco (ill) ;frfifc3*S**U 

f->rimiLfcE*1»i8 (flffl) U< <b^<JiM«ltaiO 

cnffcE«ft«(3i f a«&sn«flijft (cast) -eii^j&E 

E*rt»K«*WJEa*»9S-±4v»*ji-c** 0 

[0 192] §3o<oi9 (csn«4»ii«>Gaffiica«i& 
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i*, «6*©E«SlflliitwWL<.oi:fcAv»efttt«:g5-*-* 
i'bi**, * *:» 6 ©**Wtf>E*»it-CttfiKKBj&*^ 

[0 1 9 3] *llifc«-C^«**lfe«l • 2/imOAl 

E*o««ttuHi-*wfiie*«iia8 tra«-c*o^ 0 

5X107A/cm2, 2 0 0 TJOiI|jStU*-C 

fffffiL^fecor-, fl£*«>E*l±6 OtfreaETWMRU E 

(±9 0 0 O&S-CWflllL'ar^^W^^t 

[0194] ftJfccOlfcU^&ari* 2 ~ 3 ^ mCOE^CO 
#£\ 1 0 01CT- 1 0 F I T^«|E1-*«a£^lSl± 1 0 
6 A/cra2 tttA4Ci:3» f ^?ri6-C*o/iA», 
WCJ£ldtS*ifcE«ll-ei± 1 06 A/cm2 £&x.6SSt 
^ST-fc 1 0 F I T£f£IE1-£#7!> J ?i^:Sfx£o 
[0 19 5] #3l;j&#!lTI±^*'; ?;H±3 ? 

Lfc**, 113 *coi*i®t-BfiS;?n-&«igr-t 

20 M«ftv» 0 

Ht 7 coHJfefcl 

WT, *3£^C0#ffl£S&7C0||^d£^Tl&W1-& o 

[0196] H 3 2 lift 7 C0fOfe{HJC0SffiEi8l1Sia£l& 
Wr***ff««<0»flBHT*4o I3 2t-li«»SL/: 

i)K mmmmmTizttm+m&tfrtf&ztix^Zo 

[0 19 7] 0 3 2 0*CE*fttftiif*#6 0?£ttOT£H 
UoiiUJ; A 1 E»±B 

30 gii, A 1 coa*ii<^7!i J ^7^, ^ffiUJFMSn^o - 
■; ^4«vt. 

[0 19 8] -cowjgi&^i±ci£co.-tf v 

liS i O2li:itLTl/2 0-l/3 0i:4;1> 
Uli, »«A l±UfcCRjJ«^ja*iirv»*A«, 

40 -cox h y/<-mt Lxm^tzcmit02 ■f^x^'piz 
m-tm-^i.n^m^^^m-^x'b^o 

[0 19 9] z\<DE.&±m<nfthir%m ffiffili, «&i#S4 
ttffli:4ofeA 1 tT*SK^^tcoAtt1±t;ioT 
JK«*ifCv»4 0 -tt«i:B3 3(a) Kgr*" J: ■} Kfflfc 

%t>*>\GL#<DmW1&jJy L . H^coSffiSB^j y s 
ffi#Sco#ffi5g^Iy LsCOoOivUCio-cmMft «r<> 
oT8ti. WrtKStf &S A 1 

LTfelalttcO^mx^o 
50 [0 2 0 0] o^t), 133(b) , (c) Ottl=»0fl£ 



(15) 
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tv&mMA i immftOtoxm-tZo nmxuA 1 1 

S i 02 cOij&£-li5 5 ± 1 5' <Dm®.ft *W o X v»*<P 

[0 2 0 1 ] icOJ: 9 ^Jiffi^rt^^tcif ffi LfcA 1 # 

[0 2 0 2] ifc, ±Bi»»?,i»tc»ftL3tA l*ttft 
4Jft*«miie»il^iSC«li-4«!j** t |fi|±i-4«:***5tB 10 
[0 2 0 3] 0 3 2-eii±B#TK»flLfcE*lflHit* 

[0204] i2i3 5itms<onmm^xi,m.mmm.mm. 

[0 2 0 5] COJ:-7U«JS**tfcaatfli«>Gflas**W|- 
XAftKA 1 E*SljJ r ra — i-?o4* f oTw4v>* 

> co & n fi i ft m <o u a k au « -r z> m <> »r ne x- $> * „ 

[0 2 0 6] 0 3 5 (-(4#*C0ffiiSl/«^- >C0^ B B B7j-fi 
cO-^?r^LT*4o Z<D£ •? ft«»C0ES&/*7- VC 

a6Suw l xwft^rtt^ii ft ^ tut cs«t « * 

[0 2 0 7] m*S B B a -C(i^ B |^f2lcJ:or'?-co^K5i^ 

Hft£o 

[0 2 0 8] El 3 5 CD&KEiBl'*?- >rt d-tO^S 

a f j****£\ -5e*ifiiuE«* r »3i-r*»* c ft < ft 

fi^rffi* SEffc 3 -££B#, *«0>I&2J j&M&T L T v» * *W 
* 9 coSMCT 

[0209] 113 6 \±%$<r)%mm-£hw&w.m.m& 

(»W%mX'i>Z, 0 E**«JBftL/j«», *4VM4±TE 
SrWHt LTv»4„ ^it^OV&EttWfiltffe&cr 7 
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[0 2 10] tt*<&EH»»-CI*-roJ:$4® B i«Kli 

fl&T*ofcjj f , vn«itK^iHi«B(:A 1 £a*>&tf7ja 

4*WC3» i£ B B B *£!Sl£E*!lJIffiSI5, *«VMiE««« 

* -£ft ^*«E««»A«IES*r»t t ft o fc„ 
[0211] &JBffiffi*&tMiE4M£ttffif=tt 

fttt#a« ft v im&mm=?-mmmw m \z a ~> x mm 3 

[0 2 12] 0 3 7 U^Hifeffil-effMSitfcattffi*^ 
<*tr«l. 2 ^mflJA lE«LOft*tt^Mi-4IFfiffitt 

*£tf1-o -*ilimSL«-K£ 1 . 5X10! A/c 
m2 , g«i&)£2 0 CCcoiJDjS^-CfFilL^feO-e, 
fi£*cOE^I±l 0 OtSST-WL, E*HSt/t*»l»iD-f 
*«DK**U *H*feW-CJ&j£$*l*:E*SUi6 0 0 0*J>£ 

[0213] ftfcofcuaflauttfljtt****^**, 

1 0 0"Cr- 1 0 F I T^^liEi-^mafL^Sli 1 06 A/ 

cm 2 &mz.z>zttfyFm&x'&-ofztf, *nmmxM 

JS*iifcE*-CI*l 06 A/cm2 tttx**at?IfK-C 

4o 

[0214] ii3 8 nns i onm&mzx&vmtEmm 

a*a**ifc**E«l* f #tt*-C*4fl|ji«:««i: Lt 
v»* c ro«CE4llfllfili. *5«0*i6«-e#IB*jttW 

LfciTi:, &ni4|fi]±S(;CIR2 4 CD36HA 

l ^Jra»i-J: •)a*ii^■e*fe B ^ B ^bi-4*ftu«t 
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